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Effects in Aalgam Formation Reactions - tinuum models wil. be discussed. especially
A Study at the Reduction of Cu(I) in Nitrile with regard to recen developments in t e
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[8,9]. Also, the nature of the reaction
coordinate for an amalgam formation -eact~Ln

W. Ronald Fawcett and Co.ly A. Foss, Jr. involving electron transfer will be
discussed, with connections drawn between the

Department of Chemistry empirical :N and 'be inner sphere reor;aniza-

University of California, Davis tional energy Is*
Davis, CA 95616

The standard rate constants and charge
transfer coefficients for the reaction Acknowedgemenft

Cu* + e Cu'(Hg)
This work was supported by the Office

have been obtained using AC admittance volt- of Naval Research, Washington.
ammetry in the four solvents acetonitrile,
propionitrile, butyronitrile and benzonitrile
under conditions of varying temperature and
supporting electrolyte identity and concen-
tration. In all cases, the experimental
charge transfer coefficient *,, is close to References
unity. Corrections for the *2 potential
effect do not lead to lower ?ransfer coef-
ficients, and hence double layer effects, at 1) W.R. Fawcett, 3. Phys. Chem., 1989, 93,
least in the context of Frumkin theory do not 2675.
account for the aex ' 1 result.

2) W.R. Fawcett and C.A. Foss, Jr.,

The most plausible explanation for the J. Electroanal. Chem., 1988, 250, 225.
large transfer coefficient involves a reac-
tion site inside the inner layer at the lec- 3) J.T. Hupp and N.J. Weaver, J.Phys. Chem.,
trode surface. The "close reaction plane" 1984, 88, 6128.
model [1] will be discussed in detail, along
with the consequences of applying the stan- 4) J. Struijs. N. Sluyters-Rehbach and J.H.
dard :, correction to system where the reac- Sluyters, J. Electroanal. Chem., 1983,
tion pane is not coincident with the outer 146, 263.
Htelmholtz plane. The relative merits of two
other models, namely the asymmetric intrinsic 5) V. Gutmann, G. Peychal-Heiling, and M.
barrier model (2,3] and the electro-chemical- 4ichlmayr, J. Inorg. Nucl. Chem. Letters
chemical ("EC") mechanism [4] will also be 367, 3, 501.
considered.

6) a) A.S. Baranski and W.R. Fawcett,

Previous studies of alkali metal and J. Chem. Soc., Faraday Trans. 1. 1982,
alkaline earth cation reduction have sbown a 78, 1279.
systematic dependence on the solvent donor b) W.R. Fawcett and 3.S. Jaworaki,

number (ON) of both formal potentials [5] and J. Chem. Soc.. Faraday Trans. 1, 198?,
kinetic rate constants (6]. roc the Cu* 78, 1971.

system, the formal potentials measured
against the reference redo couple 7) R.A. Marcus, J. Chem. Phys.. 1965, 43,
cobelticiniu/cobaltacene do correlate with 679.

ON, whereas the standard rate constants do
not (Figure 1). Since the donicity range in 8) P.G. Dahavakidze, A.A. Rornyshev and L.1
the four nitriles chosen is small (12 in Krishtalik, J. Electroanal. Chem., 1987,

bensonitrile to 16.6 in butyronitrile), it 228, 329.

is reasonable to assui that the dielectric
properties of the solvents may be important. 9) D.K. Phelps, A.A. Kornyshev. and N.J.

Dielectric effects are considered in two Weaver. J. Phys. Chem., 1990, 94, 1454.
contests. First, the simple Born theory is
combined with classical ion-electrode imaging
models to estimate a Gibbs energy of transfer
quantity A Otr(bulk -) reaction site). In
the second case, the Marcus Dielectric
conlinum expression (7] used to calculate
La .. for an elejtron transfer step. Using
either LOtr, LoQ o or both , so - called
"continuum correctl" standard rate constants
can be plotted against ON (Figure 2). The
continuu corrected rate constants show an
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Figure 1. Uncorrected standard rate constants
for Cu4 reduction versus solvent donor number
(ON). Key: TEAP: (0); TPAP: (0); TAP: (c.).
All concentrations 0.1o0.
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F~igure 2. Uncorrected and 010. corrected
standard rate constants t CV+ reduction
sunmod with both A0tr and/ O osversus
solvent donor number. Electrolyte key:
TRAP: (0 ,0); TP/UF: (a,&): TAPt (0,e). open
symbols are uncorrected rate constants.Solid symbols are Om - corrected rate

constants.
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